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SPECIALTY DISPLAY WINDOW 

Background of the Invention 

The invention generally relates to fenestration units, such as windows or 
patio doors, that provide a display surface for projecting images thereon and also 
provide a speaker element. 

Summary of the Invention 

hi accordance with the present invention, there is provided a fenestration 
unit, such as a window unit that includes a window frame defining a frame perimeter 
and a window located within the frame perimeter. The window includes a display 
surface adapted to receive a display image. A display image source is disposed in the 
window frame and a speaker element is disposed in the window. The window can 
transform from a first transparent state to a second increased opacity state for receiving 
the display image on the display surface. 

Also in accordance with the present invention, there is provided a 
method that includes constructing a window unit by providing a window frame defining 
a frame perimeter and providing a window within the frame perimeter. The window 
includes a display surface adapted to receive a display image. A display image source a 
can be disposed on the window frame and a speaker element can be disposed in the 
window. The window can transform from a fu^t transparent state to a second increased 
opacity state for receiving the display image on the display surface. 
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Brief Description of the Drawings 

Fig. 1 is a perspective view of a window unit in accordance with the 

invention. 

Fig. 2 is a perspective view of the window unit shown in Fig. 1 with 
5 increased opacity windows. 

Fig. 3 is a perspective view of the window unit shown in Fig. 2 with an 
image projected on the increased opacity window. 

Fig. 4 is a perspective view of a window unit in accordance with an 
alternative embodiment of the invention. 
10 Fig. 5 is a perspective view of the window unit shown in Fig. 4 with an 

increased opacity window. 

Fig. 6 is a perspective view of the window unit shown in Fig. 5 with an 
image projected on the increased opacity window. 



Q Detailed Description 

'^1 

Q 1 5 The present invention is applicable to many different types of 

fenestration units, such as windows or patio doors, which include a glazing unit such as 

HiJ glass. For simpHcity, the invention will be described mostly in the context of a window, 

ijjfl although patio door and other fenestration units may be used with the present invention. 

Fig. 1 illustrates one particular embodiment of a window unit in accordance with the 

20 invention. The window unit 100 includes a window frame 110. The window frame 110 

defines a window frame perimeter 120. A window 130, 135 is located within the frame 

perimeter 120. The window frame 110 may include a sash frame, a casement frame or a 

frame of any window or patio door type or combination. The window frame 110 may 

include a frame smrounding window glass, a sash frame, a casement frame, or a frame 

25 of any window or patio door type or combination. 

The window unit 100 illustrated in Fig. 1 is a bay window having a 

plurality of windows, including, a main display window 135 between two side windows 

130. However, the window imit 100 may, for example, be capable of being opened or 
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closed. The window 100 may be, for example, a picture window, a bay window, bow 
window, projection window, a double-hung window, a skyUght, egress window, an 
awning window, a casement window, a gliding window, and the like. 

The window frame 110 may include two pair of opposed frame 
5 members. A first pair of opposed frame members includes a bottom frame member 111 
and a top frame member 112 and can be oriented along a horizontal rigid frame axis. A 
second pair of opposed rigid frame members includes a first side frame member 113 
and a second side frame member 114 can be oriented along a vertical frame axis. The 
four frame members 1 1 1, 1 12, 1 13, 114 can generally form a square or rectangle shape. 
10 However, the window frame may be any shape. 

The window 135 includes a display surface 140 adapted to receive a 
display image. The main display window 135 and the two side windows 130 can 
transform from a first transparent state to a second increased opacity state for receiving 
the display image on the display surface 140. Any means of increasing the opacity of 



tM 1 5 transparent materials may be used such as, for example, polymer dispersed hquid 

crystal technology. Opacity is the relative capacity of matter to obstruct the 
'""■'^^ transmission of radiant energy or light. 

i:3 Polymer dispersed liquid crystals may be sandwiched between two 

\^ pieces of conducting glass. The conducting glass may be a portion of, or the entire 

20 window 130, 135. Polymer dispersed liquid crystals operate on the principle of 
ry electrically controlled light scattering. When electricity is not applied to the window 

130, 135, the liquid crystal droplets are randomly orientated, creating an increased 
opacity state. When electricity is applied, the Uquid crystal droplets ahgn parallel to the 
electric field and light passes through, creating a more transparent state. 
25 The window unit may include a display image source 150 disposed in the 

window frame 110. The display image source 150 can be located in the top frame 
member 1 12, the bottom frame member 1 1 1, the first side frame member 1 13 or the 
second side frame member 1 14. Altematively, more than one display image source 150 
can be located in the window frame 110 and be located in one or more frame member 
30 1 1 1, 1 12, 1 13, 114. The display image source 150 may be, for example, a projector. 



The display image source may project an image on the display surface 
140 of the window 135. If the window unit 100 is installed in a structure, the display 
surface 140 of the window 135 may be an interior window surface for viewing images 
within the structure or the display surface 140 of the window 135 may be an exterior 
5 window surface for viewing images outside the structure. 

The display image source 150 may be a heads-up display that projects 
onto the display surface 140 from below the window frame 1 10. 

The window unit 100 may also include a speaker element 190. The 
speaker element 190 may be disposed in one or more of the windows 130, 135. The 
1 0 speaker element 1 90 can be disposed in the main display window 135, one or both side 
windows 130 or in both the main display window 135 and both side windows 130. The 
speaker element 190 can produce sound in response to an audio signal The audio 
signal may be an analog signal, a digital signal or an analog and digital signal, and the 
like. The speaker element 190 can be located on or in the window 130, 135. The 
15 speaker element 190 may operate in cooperation with the display image source 150 to 
provide sound to accompany the display images. 

Fig. 2 is a perspective view of the window unit shovra in Fig. 1 with 
increased opacity windows 130, 135. The main display window 135 and the two side 
windows 130 may be operated independent of each other. The main display window 
20 135 opacity can be increased while leaving one or both side windows 130 transparent. 
Alternatively, one or both side windows 130 opacity can be increased while leaving the 
main display window 135 transparent. 

Fig. 3 is a perspective view of the window xmit shown in Fig. 2 with an 
image projected on the increased opacity window 135. 
25 Fig. 4 is a perspective view of a window unit in accordance with an 

altemative embodiment of the invention. The window unit 200 includes a window 
frame 210. The window frame 210 defines a window frame perimeter 220. A glazing 
unit 235 is located within the frame perimeter 220. The window frame 210 may include 
a sash frame, a casement frame or a frame surrounding window glass or sash frame or 
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casement frame. The window unit 200 illustrated in Fig. 4 is a single picture window 
having a main display area on a glazing unit 235. 

The window frame 210 may include two pair of opposed frame 
members. A first pair of opposed frame members includes a bottom frame member 21 1 
5 and a top frame member 212 and can be oriented along a horizontal rigid frame axis. A 
second pair of opposed rigid frame members includes a first side frame member 213 
and a second side frame member 214 can be oriented along a vertical frame axis. The 
four frame members 21 1, 212, 213, 214 can generally form a square or rectangle shape. 
However, the window frame may be any shape. 

10 The window 235 includes a display surface 240 adapted to receive a 

display image. The main display window or glazing unit 235 can transform from a first 
transparent state to a second increased opacity state for receiving the display image on 
the display surface 240. Any means of increasing the opacity of transparent materials 
may be used such as, for example, polymer dispersed liquid crystal technology as 

15 described above. A transparent state means that a significant percentage of visible light 
can pass through an object. Preferably, a large percentage of visible light can pass 
through an object in a transparent state. 

The window unit may include a display image source 250 disposed in the 
window frame 210. The display image source 250 can be located in the top frame 

20 member 212, the bottom frame member 21 1, the first side frame member 21 3 or the 

second side frame member 214. Alternatively, more than one display image source 250 
can be located in the window frame 210 and be located in one or more frame member 
211, 212, 213, 214. The display image source 250 may be, for example, a projector. 

The display image source 250 may project an image on the display 

25 surface 240 of the window 235. If the window unit 200 is installed in a structure, the 
display surface 240 of the window 235 may be an interior window surface for viewing 
images within the structure or the display surface 240 of the window 235 may be an 
exterior window surface for viewing images outside the structure. 

The window unit 200 may also include a speaker element 290. The 

30 speaker element 290 may be disposed in the window 235. The speaker element 290 can 



produce sound in response to an audio signal The audio signal may be an analog 
signal, a digital signal or an analog and digital signal, and the like. The speaker element 
290 can be located on or in the window 235. The speaker element 290 may operate in 
cooperation with the display image source 250 to provide sound for the display images. 
5 Fig. 5 is a perspective view of the window unit shown in Fig, 4 with an 

increased opacity window 135. 

Fig. 6 is a perspective view of the window unit shown in Fig. 5 with an 
image projected on the increased opacity window 135. 

A window unit can be constructed by providing a window frame defining 
10 a frame perimeter and providing a window within the frame perimeter. The window 
includes a display surface adapted to receive a display image. A display image source a 
can be disposed on the window frame and a speaker element can be disposed in the 
j; *l window, or the audio or speaker element can be used separately. The window can 

transform from a first transparent state to a second increased opacity state for receiving 
iifl 15 the display image on the display surface. 

'■^ Ahematively, embodiments similar to the embodiments shown in FIGS. 

1-6 may be constructed using a patio door unit. A patio door unit may include one or 

i;3 two doors. The doors may open by sliding or on a hinge. A patio door unit may also 

include a stationary component including a glazing unit. One or more of the glazing 
20 units in the patio door may be capable of switching from a transparent state to an 

j y increased opacity state. A display image source may be provided in the door frame, the 

door unit frame or otherwise proximate to the door unit to project an image onto some 
portion of a glazing unit or xmits. For example, a patio door unit may include two door 
and the display image source may project on only the glazing unit or window of only 
25 one door, may project one image on the glazing units of both doors, or may project two 
different images onto the glazing units of the two doors. In addition, one, two, or 
more speaker elements may be disposed in one or more of the windows or glazing units 
of the patio xmit. 
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